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(57) Abstract 

A method for detecting an anti-GADfl antibody and a 
method for diagnosing cancer using the detection method, more 
specifically, a method for diagnosing cancer by detecting an 
anti-GADIl antibody present in the serum. A GADD protein 
increases with the onset of liver cancer and so does an antibody 
against the GADD protein. Thus, the onset of the cancer can be 
monitored by detecting the anti-GADII antibody. 
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y.fyyny #4 if— 3 ^SfetcJ; 98£c DNAiSIFFft^ 

Hfcjfcifflftfcite?'? fc57 y hRVfe hOGADI I it£^£*Mt tfc 0 

77 h CO G A D I I S6Jt&*»*K-C££U «§ESIti s 6* 

ft, #^fifffft{C33V>T**^«m$n-CV^fieitTfc5GAD 

HI AW:, JEtt^y hcojkjf irffftyy KDifcW^^ixWia^ft^GAD I 
li % GAD I I£afftf>{4*&*H\ 



2 



WO 97/27485 



PCT/JP97/00174 



ad i iseirttteasr^-n 

AD I IseKtS«?S*fc^^^ i/ ^ c,y KO»*«r*1-Ht?*)5. 
&EPI1, GAD I I iSMl^'Tt. 

ad i iae^sr^o-yt lt/ — fvf*v b'^-7vym—>3>tMf 

y2li, DENS41 2^rfl^<75ff»COmRNA(7)U->, U->3I1, DEN 
$42 4B£ffl&OfFI*£>mRNA<DU'-->\ U->4fl, DE NS4-4 8S*M& 
Offf»C0mRNAcDU-^, U->5I4, DENS^l *^M«romRNA 

U->6I1, DEN^3*^i»fff«»mRNA©U-y, 
7(1. DEN&45#£&Ojff«£>mRNA<7}U-V, U-^8tt, 
7*MO»mRNA(DU-VTfc^ fcPP 9 H GAD I ImRNA^ 

S4I1, MMmvm^^tz, gad i iae^^iHA-tsfcft^ttfflLfck^f 
Hsu gad i iae^<o#««-cw*msr*-rB^*>5. f-^itt^ & 

l0mRNA^ftl.tl^->, J»tf)mRNA£ftfbLfcl'->\ 
U-y3(±, ilOmRNAiflciUfc^, Jt^mRNA^ 
fiL7tu _^. u->5H. J|fi|(7)mRNA^^ibLfcW-V, U->6li, # 
»ff©mRNA«r*ttLfcl'-->\ W©oRN Afcfctb Lfc 

V, 1/-V8I1 tt*©mRNA**IILfct'--i'-efc»K fcW9H GAD 
I I mRNA©/^ K©fiI**Lt^5. 
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12611, m^&xfcGADI I gSfTitfCGAD I Ifo&ttKfcZttV*- 

*?v7u y h<D%%*m-r®-ehZo m^(D^mi. gadi i 

«r*U ftlttt^* (kD) «r^-f 0 

12 711, 7*yK0ffI^5>fttiitfcGADI I £ 6 ft i: 5 -eftfcttG A 
DI Iffifti£KJ££-£fc^**^ n ^ F^IS:ltt@Tfc5. 
-y^jltftGADi igeso^y^fc^ \zx*"S*fir<D&titt& 

eJ**HL»ie«iGADI I5e«t#*Lfc. ttG 
AD I I*e^£*J»«fc*AL-CJBWE*U 156 
*fc» *XW%bfts GADI iae^lc*f-T57'p-y&U J 
GADI I«eKlc«i-5«i#«rfflv^-C, tta€^XWK*aft©«t#*W* 
^^ttSLfc. ttJEfc, t VyJ-fyV-Zm^Xt hGAD I lit 

*£^-Cfflv>5GAD I I«eft©*^*OT5y»EWtrEW«©eW## 
lie, GADI lfc£^<D^££<&*£*E^J&E^J£<&E^J#^2KE«-*-5. 
^-*v<-*lfc#<D#*, *»gadi I &&W<n-&<nT^ sm&nt 

♦BlSJtt^fcSSeitt LTGAD (Proceedings of the National Academy of S 
cience of the United State of America 88, 8754-8758,1991) RXfCSAD 
(Biochemica et Biophysica Acta vol.1262, pp79-82 (1995) ) tii&tE-tZZb 
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*»WtlMWwftWi-6. GAD I I3te^&TCAD 

I iIfifoW\ gf«(^V>TIE^ff»O j eniCtt^-Cl«^LTfc'9, -tit 
ft, GAD I I»e*XI±GADI I«fi*0*a«r*W-*-*rttCj:»)*0« 

fc. ^<7>3&£, ff«lC^o^7'7 KBAJK^fc, fctGAD I Iftflc (SESiflO 

iff*?? MWStOfitGAD I Itn:flcft«:*lfc«^*+t*5 
9 EL I SAmi^^ D ? h*lcJ:9*W?ri6**K:-CfiF«E-r5wi:«: 

1. SGADI lttflcrttf4***K»S:GAD I 
^GADI IISR-StGADI I5t#«^«t5m MGAD 
I I36K-ttGADI Itti«|^trllWi-5Xe«r^tPwfc«:»*i: + *K 
jjsf^o^cGAD i I £t#<Dtfctti;frire&5o 

2. *«Wtt*fc, MfSfcGADI I K* 

3. *»HH:*fc, Hlw, ftGADI I«#«r^tf****IW«rGADI IS 
6«£K££*5llf|lc, GAD I iMftfcBfttdM*, ^9^X14 

^ o * ^ h ^H^i-sxa^triwria 1 Xtt 2 K?S«0#iG A D 

4. ^liifc. MJtifiBIEGAD I I SESfT-SiGAD I I fit* 
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5. iEGADI IfSf-SiGADI I 

6. W1&GADI IISR^ftm#GADI ISSK-CfcS 

8. «Wirt:Sfc, GAD I I«ff*r£trt«L L < l4EK«K£*ut0i 
I gfc&, W^tf. JJ 7t^77^- tf^O#*^**l$tlfcXttlfcltil 
fctt£*,fcfctl ggt#«r^tfKJI«:^tftt:GAD I Itt#«:«lilt5fcftW*y 

9. GAD I iMftfcfM***, »4L<ttHlC««S^fit 

10. *£9!fi£fc, MI2GADI lSa«J&s*fi*SM.»GAD I l^BW^h 
3^ 8X149 fcEfc^Wtf** 

#*9J-?l*5GAD I IS&*fctt\ E^OE?J##lXtt3fclE*C9TS; 
^•Cf^GADI ISBKtttXfc* Sfcft^coffiGAD I I ft* b 
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*««{i*5V^TIi, ftGADI IfcttfcfcWrSfcfcK. SfGADI IIS 

nzRM-rzo gad i isestii, »gadi iseir-efco-cfcsfcia 

^GADI [M*trfeWJ:0»W a*httfc«IR# 
^5Wt t »*L<li*a^^^f-«t0iijt$Hr!:GAD I I * 
fc, GAD I IlSf^ffi5l5«lt ^ffi@W^i-5^CGAD I I ffittfcStf-*-* 
BRCrtWclWIRSriftv^s, &*L<n*k&tt&k1-Z&&*<7>GAD I IMS 

fe-fSfctGAD I Iffifc£fcmi-3fc»K, t FGAD I I 9&KtfX t 
l\5*, ffJtSftGADI ia*fcRJC-r5*^9tt7y hOGAD I I«S«** 
^OI, ^^WGADI iSfiST^, fcSEglftWftGAD 
I I ftft£»£J£-f ttGAD I I seffw**«tt#tc»JI8$ii>!cv\ 
WxGADI I«6«&«MH-5fc«>l-Mu GAD I Ifcfc^^n-- 

«6Wfc*5V>-Crt:. &V N "CGAD I IieS^GADI I £ $ * G 
AD I Isei-fiiGADI I Sr^-fSltSrWttt + S. GAD 
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I ISSK-ftGADI ltiLfr&£ft&J&f&i-Z1tlt><r>fcfc&s ftJEftttRJfctf 5 

fl££, 0>Jx.lf ^fcTRJ&Srfr 5 :ii s "?*5. S^WIl, ft®ftftRfStf s ffi 

^Sri* Lfc^^ x/i'^ P B S -Cft^tS^O^t i ^ , 1*** 5:: 
klcJ: Off 5 wfc*s-C#6. 
#Jfc91K:*5V*Tii, GAD I Ig&R-ftGADI I ft#£7£j£-f5K5fc*:o 

-c, gad i iw&yt£®&%ftmz.Efei-z>zb&x£z>. a^fti 

tvzfyyzm^^m&n. GADI iseffSr^W-f S^Srfift^^^^^ 

^^n^SW^^i^fe^. GADI I 4 9 

a^^^-^v-htcH«-*-5*&tt, GADI igEfilt^Wi - ****:^* 
/WZAJxH£{fc1-<5#te. ^a^«rioTW«Lfc*5V^«:GAD I I ft** 
AixKft**l>*^»wH«t7t«GAD I I «eKfc£tf"*5*«*ai;t"CG a 
DI I SeWSrH^krS^WifoS. -r^n^*-^-h£ffl^5rrf! 
%<num\*. v^i^SEL I S A&k Lt\ &m<r>jjmti-9-y Kf yfEL I s 
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H«t?*5»^ ELISA^LXffl^^ ftGADI I ««B*-r5 
■B*#ft<#*U*. GAD I IS6S-^GADI I 

ft*. GAD I iSeSt-StGADI Ifi[W«^#©«Wlw5fefo-C. 

*«*H::*5^-CHttV^ GAD I Igfilf-inGADI I tt«e»^*<0*W 
^x^yypyfS, ELISAS, tyNyfELISA*fc)8^ 

sest-fcGADi ittiw^t^wc*^ iiie>o#«ptRrt;t**w»* 
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*$6H-?ffl^5ffi*&;tGAD I ISaKoKJSOfci&fc, GAD I I fcfc^ 

i. ff«T«soi«j!)p-r^ges*r=-K-r5a€^m« 

1. v<nifc$k 

-y MS, y/i/b-7T-/<-ifc (TNatureJVol. 263, 1 
9 7 6 PP 701-7 0 3) LTf^K Lfc. ^Bfcli, 5M»<OV X 

**-%JvY (JMMMttt) Kv^^-ha-*^ (DEN) 
U lIW'*2-7^/7tf/V7;^wy ( A A F ) £ 0 . 0 2 %£tfMfl# 

Jfitrto DEN»4ftl 2, 2 4, 4 8*flWUM. 3, 5, 7;^&KffF«£ 
mi, fc©RNAH«fc4fcfllLfc. *r>> #?s> h«t 0«Jli«rfTV\ Uf&l-t 
jfiLm**»tfe. DNES4-^7^ K*t3loV>-C{4, 3, 5&tf7* 

2. R N ACDOTUi 

£RNAtt, fMe t hod s in enzymo 1 ogyj Vo I. 15 
4 (academic Press Inc., 1987 ¥)pp3~28KIE 

(1) &JffH£3 g"fo*(*:**fC»»U, 1 0 0 m 1 tf> 5 . 5M GTC 

%, 2 5mM^s^«thy^, PH7. 0) iCtO*., #y *-S**S*"*-4 
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(2) 3 0 0 0 r pm, 1 O^S^iLtt, i»«^W2 8 
j^y^n-J-M&f (^y^^^W Ktt*.T*V*fcJtMl. 6g/ml 

) 50%. l00mMxfU^7?^-tM^(EDTA) (pH 
7. 0) ) l2mli:SlU S W2 8*^^-*-*ffl^2 5 0 0 0 r 
pm, 2 4^> 15tt^il:tTofc. 

(3) ttl£#l£> 6 0 0 ^ GTCM»t, 1 5 0 0 0 r p m 

ltrJO*., I 5 0 0 0 rpnu 1 0 5HB«'£rfHiU *»«rHiR Lfc. 

(4) r<7>?£J££, mmt (#3 3 ml) ©TElSf* ( 1 mM Tr i s-C 1 
( P H7. 5) , lmM EDTA) fc»*L (*tt5*-?TE***fllJtfc> * 
1 5 0 0 0 r pm-ea^Ht, EUR Ufc. 

(5) ^^S^:^/-^/^* 3 *^*^ 1 - 1 5 0 0 0 r pm, 

(6) 0«O3Ml»thy ( P H5. 2) 2. 
S**©**/-****., -2 0^2 0 15 000rpmT£ 

i»U -8 0t«Lfc„ #ffFHA^5-7mg©^RNA^#feJifc. 

(7) polyA RNA©»»li, oligotex d T 3 0 supe 

AWili-@SfcUmgt> oligotex dT30 super™ 75 
0/illr^tpolyA RNA©»tt*fTofc. #ff«w#v*T, ImgO 
^RNA^b^2 0 /i g<flp o 1 y A RNA^#f)Kfc. 
3. c DNAt/ F7^'>3 y 

-tltt. Wh<Dlim ( TAna 1 y t i c a 1 B i o c h e m i s t r y J 
Vol. 2 1 4, 1 9 9 3¥, pp 58-6 4) !:S?CXffofc (-<Z)X»M5I 
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its: tiz£<9*m®*n-n-?&z) o n&iat, 

(1) ffl^tWt'iSpo 1 yA RNAIi, 7*^ff0, &U J IE&JrTllK£ 

®Spo lyA RNAIi, Wllo 1 i go t ex d T 3 0 supe 
r ^<£#$T?c DNA<D£j&£j££*To7t 0 ^BfcR^O*# 

©ffSScO c DNA- o ligotex dT30 super ™('l±, ? 
f;umvF7^^7x7-f (SII© "Cpoly dC tail Srft 
flOU EcoRI - (dG) .s^^-tTaq^M 5— t^*^^ 
-r-$£) nv^cDNA^lfc, 

:t7)-fe>7L^c DNAiltJffiOc DNA- o ligotex dT30 
super ™^)fB!T^cDNAf-y F7^^>3 ^^ot 

<3>R£fc»€>Jlfc c DNA&&HE c o R I - (dG) ; S XMohI - (d 
T) ,0^77 «( -7 — SrffiV^T P CRKJ& (fCurrent Protoco 
Is in Molecular BiologyJ (1 9 8 7f, Green 
e Publishing Associates and Wiley-In 
terse iencett) Chapterl 5 \ZBMG>%&\Z9 C5) 

55^-^2^, 7 2r-e3#5££-&3: t Lt, 2 5 -+4 t frft^*.. 



cDNAj?* 6 9^1 

i o x t a a&mm (/<-*^/W-r-») 1 0 (i 1 

1 . 2 5 mM d NT P 1 6 m 1 

EcoRI — (dG) <.i7*7 4 (2 fi g / ti 1) 2m 1 

Xhol - (dT) ,07*7^^- (2Mg/M 1) 2m1 

T a q#!J 7— £ ft) (5u/uD U 1 



MOOm 1 
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(2) ®f-yh7^'>3^Sm, #feftfc*fci 1 7'T"^y--£EcoRI 

ae^*« 1 0 " 1 

lOxH buffer 1 0 j/ 1 

E c o R I 

mm* 7 5 /i i 

ff 1 0 0 At 1 

£j£ffi« 37t 
-ft 

5 0 0 Or pm-C&'C^fcU **«»£*:ia'fcLfc. :«10^ 103 
MffBfc-J-MJ (pH5. 2) £*nx.> 2 5 Op 1 (Ox^/-/H:Mfc*. 
1 5 0 0 0 r P mTiS'L^«LttlR*lHliRtfc. 
(DlEJUZLfcitJe^ 7 0%^* /-/H m 1 -C£fc#U 75m 1 

flD*»*{c**$*fe. m^Ti2«a^o«i LT3 7 , c-e-ftKJ&£-e, Xh 
o i -ceiwfLfc. 

*e**tt 7 s ai i 

1%BSA 1 On 1 (±fiifi») 

lOxH buffer lOyl ififi) 

X h o I 5 a 1 

ff 1 0 0 m 1 

sjeaft 3 7r 
£f£i#ra -ft 

(3) IOOaI^^xZ-^/^dp^A^L, 1 5 000 rpmf 
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( P H5. 2) $r^^> 2 5 0 m l^^y-/HrJOtfcl 1 5 0 0 0 rpm 

loo^ 1 i^7^^ -*ft*ra tfc. 

(1) pBluescriptlM^" (* h^^-^K) £E c oR 
I, Xho I (SeSfi) tMWLfc. Wfcfrtt* 3. (2) -CtfLfc*** 

(2) 9J»r£ftfcpB 1 ue s c r i p t I I 9 -««I»r*OK U 
Abacterial alkaline phosphatase 

) Afflux, est-ei^m^mftott, iooh^i;-;^ 

db*^S:II*U l 5 0 0 0 rpm^»iU *W»5HrH*Lfc. 

(3) 0 m l©3MS«th'J -7^ (pH5. 2) 2 5 
0m l©x?y-;«tti, 1 5 0 0 0 : pmTift'L^LifclRfclllttU 
7 0%*^y-A'lml-ettlR«r«*U*«^«» 10 0ng/M IK*** 

(4) 3. -C'#^fci^7^7y-^^ tt^BMfctrffofc 
pBluescriptl I ligation pack™(B^ 

5. 1 7* h 7 ^ •> 3 yftrolfif©^!^*^ 

£fc(CftV\ 4. (4) -CR£$-frfcR£**£t\ E. col i JM10 9 
© 3 yff yht^ fc«*U *±^3 0m 4 2W5m 

*±?3#W£££itfcSL SOC#Jfc9 00 M lSrto*.. 3 7t, 
^^-^E. c o 1 i JM1 09K*AL/c o ^©t> E. c o 1 i JM1 0 
9 £ts]HXLfco 
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6. ae^-o&m 

7y^^(»*«Wl) I00dg/ml 
I PTG 0. ImM 

X-g a 1 0. 0 0 4% 

(2) Sf^2 0 0 0SiI^L, #*«rrytf^y>*100Mg/ml*tf 
2m 1 <0LB*fc«j6-C#*Lfca, TMolecular Cloning 
Second Edition] (Cold Spring Harbor L 
a b o r a t o r y P r e s s 1 9 8 9 *> C h a p t e r 1 fcB*<DT/U* 

7. Kyb^nyb^;!l-=^ 

( 1 ) ttffl Lfcfcfc^tt, Bio Dot (/^ *7 -7 M) *JBV»-C** 2 

ae^«r*ttS*fc*. uv^e^yy*- Uh7i?y-yl) |CJ:9B« 

(DO. IMtKS^M*^ 0. l5*fc*M*A|«IC2 0»Rtfa* 
0. 2M Tr i s-Cl (pH7. 5) , 0. 1 5M*tfcth 

y frAgttfc 2#raKJS£-£fc„ 

2 x S SC-C2^fB!5^^^r^c 

(2) 2. -?^»L7tfff«Spo 1 yA RNA&tflEtfffFllp o 1 yA RN 
AJlO.iMtttCTP (o- 32 P-dCTP) (7-rv-^AUi) ^ffl^tAMV 



15 



WO 97/27485 




PCT/JP97/00174 



1 yA RNAfrb c DN A7'n-7'£fE$iLfc. 

(3) (i) X'-t-Jvytyy'yy^mfeLtim.&Tt (2) x-ft&itzcD 

5 x S S C 

5xDenhaldt' s 

0, lMt'Dyy^thD^i, ( P H6. 8) 
5 0%^A7; K 
0. 5%SDS 

10 0m g/m I 6*$ t RNA 

10 0m g/m 1 SEttf-^ft^DNA 

5 x S S C 

5xDenhaldt' s 

0. lMk'n y ygg^- h y ^i, ( P H6 . 8) 

5 $ K 

0. 5%SDS 

10 0m g/m 1 g*S t RNA 

10 0m g/m 1 Utt^^DNA 

(2) -Cf^$!itfccDNA7'P-^ (5 x 1 0 s c p m/m 1 ) 
KJSfi£4 2V: 
K£t$W 1 6 B*|BJ 

(4) -eotSL No>^^7>^*5 00mlW2xSSC (0. 1% 
SDSSr£tf) » 0. 2xSSC, 0. 1 x S SC^>»«tOKH*-C-tix^ix3 0 
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b 7 ^77 -f - * 9, c DNA7°n-7*i: 0***fcJt-<If*«> 

8. iggE^JOfc^ 

*XEW«)*Stt» [Molecular Cloning Second 
Editionjchapterl 3 fcE*©**fc* CTfTo fc. 
#bnfcffiOcDNA^n-yi:Olt*tO#''^OtiIJlO**B. 
T7 s equenc e kit™ (7T^fT» MlvCS^****-* 
^^-SfpBl ue s c r i p t I I ±fc#A Lfc*e**5W>BH*K* 

9. **p^-iiWf 

fc£$*lfc*e j ?-<0**E7 l J*:DDB J (DNA Data Base of 
Japan) to?-9*>9 3 ^ t "C> **n *-AWf*frofc. ^c" 

tfc. :©1€^gadi it^t^tfc. *<&jtfc*Koi^ 

10. cDNA7^77'J-^$l 
DENS#«7*^«)lfF*ftliJ:9tttatfcpo 1 yA RNA 4»gH 

(l) ^W^^-OTU aMESRfc* DNA*y*?~*fc*6 
DNA^*S«?{CJ:9-*«cDNA«r^aU, :OcDNA(?)»No t I 
/EcoRI7^^-^S0t5fcfcT4DNA7^^-^lS^^^ 
v**K*-*--**M!$rffofc. :^:J: c o R I 

£*f-f 5 c DNA£^fc„ 
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(2) :CcDNA^, X g t 1 1 9 n— ^stf^tf— (77^^78) 
CT4DNAU #-i?£ffiV>T*f At, GIGAPACK Gold™ Uh7 

1 1 . fE±X*G¥<0*m 

££JHt£-?0>Wttt [Molecular Cloning Second 
EditionjChapter 2 llC*©**^* C TfTo 7t a £rFfc«t<& 

(1) 10. -?f£8lL*:c DNA*r£tf?4:/? U-£Y 1 0 9 0 r -*J»B 
KflH*$li-fcft % 0. 7%*3cfc2trNZY#*l::iR'frU 1. 5%*35&"£tf 
NZY*i7"u-H:i^fc. 4 2rT6B*MJ&**r?T 5 :K'cDNA5r^l 

(2) *8Ht:-r h y ^•c:ff)7^;^-±©7"7-^<o c DNA£3Ett£ 
tfc, Xtt<0&#tt7. (1) raccfrofc. 

(3) £&$-£fcc DNA£7 5 < C-C2l^ra^SLT@^L, '^71) #4 

ssa^i^^JttfcGAD i nw-aiM^^^^y^/ (-<-yy# 

LfcfcO&fflv^fc. ^t-ya VOfcttXtflfefrO^ttttifctt (Cu 

rrent Protocols in Molecular Biology 
(Jhon Wiley & Sons, Inc. ) Chapter6) I: 

(4) /^yy^if->3^^ 7^;^-i:|)ILfccDNA^5)# 

*i-sae**rftfc. 
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JiE<0»f^©fif*, ^*WGADI Il€??r#t 0 

I . 7-^hGADI I 
l. 3t£^*ftiHSi 

(1) MMllOll. (4) t^WADI iae^*r^tffc«ofc^ 

(2) (1) <&»WR5 0m 1 iYl 0 9 0 r-«20, 1*«*U 3 

7°C, 1 5#««Lfc 0 

(3) lOOAg/miry^'JymiOmlNZYW 

(2) -eai#Lfc»««:#U, 3 7^-ft«tU 

fee 

(4) 8 0 0 0 rpm, 5#Wi§<fc#«U ±*£Ie3iDt Ufc. 

(5) *J:»fc. 5M NaClfclmK #'Jxf U^IIa-^OOO 
Sri . 1 g fcJn*., 

(6) «WK«r*±fclimi«*, M1 0 0 0 0 r pm, 4t:T20#fE 

(7) ttJRSrlSiKU 7 0 0 m 1 <0SM*«£®»Lfc. 

(8 ) ^ B *^t5 0 0<t IttxTfctfU »ofc*li»*r»^bfc. 

(9) 5 0 0 0 rpnu 1 0#fflit^#*U ***EI*lLfc. 

(10) ZLtlfc, lmg/ml RN a s e A, 5 m g /m 1 DNasel 
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\) ^*f-u>?V 000 (0. SM NaCI) £ 6 0 0 1 Mz.. ?k± 

Id 3 0#IWtt*Lfc. 

(11) 4t:-C, 1 5 0 0 0 rpm, 2 0#ffl£'fr#Af LfcSL it Jft 5:01151 L 

(12) w<£i£JKfw5 0 0 m 1 WSMSI, 50m NaCI, 50 
M 1(7)0. 5M EDTA^t, HlC, 4 0 0 /x 1 <D7 * / -/\s£Mx.XW:& 
U 7 7-^<r^LTcDNA$rI(8$tfc. 

(13) M^ifi^iSOOOrpm, 5 #f$«<6#*t L 

itZt/c. 3£f£{- 1 m 1 <7)o:^ / — /^Jdt> 1 5 0 0 0 rpm, 2 0^31'^ 

d4) 7 o%^*y-/n m i vttmzmftL. iooa kdte§« (t 

ris-Cl pH8. 0 1 OmM, ImM EDTA) \Zttfk£fefrL, D 
NA&&£^fc, 

2. GAD I I itfc^ 1 ^? ^ — ^<7)flPA 

GAD I iae^^T^iftfl^J;^ ^^-CffALfcc 
(1) DNA50»r<D££^T<Z)«fc9KU mmmmE c oR I (£«&$£) (w 
iSDNAWSrfroTt, 

DNAM (1. tW»Lf:tW) 20(i\ 

E c o R I 2 ^ 1 

RN a s e A (0*^-^*1) 1 P 1 

1 0 x H buffer (£«£») 1 0 m 1 

5S®7K 6 7 m 1 



^ff 1 0 0 n 1 
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(2) *<B«L 0. 7%NuSieve™GTG7i/n^ *^ 
*»*rffV\ 2. lkbp#fiODNAtW0lilU 'ODNASrGENE C 
LEAN I I™ SrfflV^C 0 £D N A&@fc Lfc. 

(3) DNA*a*atrpB 1 ue s c r i p t I I (*h 9* * 
E c o R I ^Hfc»!l >mt&ftifro 

pBluescriptll (l(ig/cD 2 ^ 1 

10 xH buffer 2 " 1 



R^£S3 7^C 

®^<7>&, 2 {i 1 lMTris pH8.0 l/il B a c t e 

rial Alkaline Phosphatase (£Sttfi) fciO*., 6 

®2) "C#P>tlfcDNAi, ©"C^i^P B 1 u e s c r i p t I I ^ 

DNA ( (2) -CWliLfcfcO) 5 " 1 

pBluescriptll EcoRIWWfc (®t«ltn<0) 1m 1 



E c o R I 



2 M 1 



1 4 m 1 



£fr 2 0 1 
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T4^-1? (0*^8) 1 ^ 1 

1 1 " 1 
£tf 2 0 ji 1 

££&&1 6^ 



3. itei=-0^»g-O#A 

2. TfEfiiLTtGAD I I tffALfc^^^-S:. *ix-ei'l*ffilwt£^Rj£« 
E. col i JMIO 9nyf7> hir/u £ft£U ?k± 

•C3 0^W, 4 2tt4 5m *±?3#IB!KJ&;*-£fcSL SOC**9 0 0 
M 1 ZMZ^ 3 7t, 1*IM*, ^**-*E. c o 1 i JM1 0 9K*AL 
fc. E. c o 1 i J Ml 0 9fc@ifcLfc. 

4*3, :<0GADI I *e^S:#Atfcffi^*x.^»®^iiiSS^xmS 

(Sr6#-^FERM P-15165) U f«8¥9^ 1 1 BBBffKl^f 
Lfc (5tR#* FERM BP-5 6 6 4) „ 

(1) 3. -CEIlfcLfcE. col i JM1 0 9£LB*^i#ife (100m/ 
ml7yf->!JV, 0. ImMIPTG, 0. 0 0 4%X-g a 1^) Kit. 
3 7t-Cl 6B*ffl#£L7t 0 

(2) |Unt3n=-^)H. 6&0=j £ 2 m 1 LB#i& (10 
OM/miry^'J^f) 3 7ttl 6^W««Lfe 

(3) *0>flL 1 2 0 0 0 r pm, 1 #IWiS'fr&lt Ltif L , Magic 
MUiprep™(yn^«) V^-Ctttf * 5 KDNA 
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(4) B «LfcDNAtT7^^^^^ (7r/^->T» 
v^««BW»Ki*v\ i,->*y*U «t«EH***Ufc. GAD I IS 

heaica et Biophysica Acta vol.1262, pp79-82(1995)Kl«ft*ft-Cl^. 



5. 

4. tf*SUiiE5Ji>6. GAD I I <DT $ J WEHfcfcfcLfc. GAD 



I I . t h G AD I I 

i. fc^jate^iMi 

^Sae^O**rt fMolecular C 1 o n i n g Second 
Ed i t i onj Chap t e r 2 KE«0*tfe^» VTK*<> 

(1) cDNA?^^y-»CLONTECHttOHuman Liver 
5' -Stretch plus cDNA7^7'J"^^ 

DNA^^9y-*C6 00-*MK«»S*fc«, 0. 7%»^«tfN 
ZY*»fc**U 1. 5%*^mNZY^^HC*V^ 42tt 

(2) ^tb'J^-C;©7^^-i^-^©cDNA^fe^ 

-*7c. *ttO*frl4»t9! 1 © 7 . (1) CEtO*lr4«^fe. 

(3) «tt**fc cDNA*7 5r?2*l«m4MbTH*U z^y* 
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2<D l . -?&SE?»J£fc£Lfc7 y hGAD I I ae^O 5 *>SE?iJa<7>E?']## 
2©6 5#IOA35»b6 1 lfBWGft$:7yn7^!)V^ (<<-V 
rW^O^i'A?^!! hSrftffltt) T 32 P - d C T P^fil t 

fcitf>£fill*fc. ^f-S^s ^©ftfrftVft^frttXi (Cur 

rent Protocols in Molecular Biology 
(Jhon Wiley & Sons, I n c, ) Ch ap t e r 6) l£l2 

(4) ^^11 ^Vif-v'g y<Dte&* 7^^H:H£l/fccDNA^e>* 
feiLfc^^^^^S/^/HlWJC-rS^'^-^^b^JtWt h GAD i ne 

2. t hGAD I I ae^-OME?!IXtFt h GAD I I S /WE#JO*£ 
thGADI I afei^&SE^&Stt I • tlRl«IW*fe"C^fofc. 

(i) ae^o^MR 

1) 1. (1) ■eNZY*55#*±l^J«*-frfc7'9-^*>fe®lRLytX7 

M^(Cfiifl t fee 

2) 1 ) OS«&5 On 1 i C 6 0 0 -*»® 2 0 a* 1 fc«£"U 3 7°C. 

1 5#fflifc1ILfc. 

3) *CD&, 10mlNZY»2) "Cft^ L U 3 7^-06 

4) 8 0 0 0 rpm, 5 #Wa'fr$Hi U -hftSrlellDC tfc. 

5) ^±m(^> 5M NaClSrlmK # U if^ / U =-/W6 0 0 0 
£ 1 . 1 g £3JP;t> ^Lfco 

6) tt*ttfc*.hfcl*l«1I#, \ OOOOrpm. 4t?2 0#!W 
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7) etJK^rlsURL, 7 0 0 m I OSMiWRfclBaLfc. 

8) ^d^5 0 0 ^ 1»*-CW*U «ofc*»**:**Lfc. 

9) 5 0 0 0 rpm, 1 0 ^WjS-L^K L . tKS^BUZ Lfc. 

10) ItllC, lmg/ml RN a s e A, 5mg/ml DNasel 

(mzisr-rVM) ^uif^ 37t;-ei"*iB!»«Lfc©*K 20% 

^!)ifUy/!/=-/V6 0 0 0 (0. 8M NaCl) 5:600m IMZ., * 
±1:3 0#lfflft«Lrt: a 

11) 4fC, I 5 0 0 0 rpm. 2 0 #IBit&£* LfcfJL i*E£lEllfcL 

12) -<D£tJ£tC5 0 0 m 1 WSMM, 50m 1©5M NaCl, 50 
M ltf>0. 5M EDTA^JBt, 5E£, 4 0 0 (1 l^x/-;^te« 

13) ^^tfitlSOOOrpm^ 5 #MiS'fr#flt Lfcft, 
HXtfco »lml©x^/-/V^Di, 1 5 0 0 0 rpm, 2 0»L^ 

fit, «tfl£»-Cfc 0 

14) 7 0%i*/-*lml-CM*:fci*U 10 0^1OTEjg« (T 
ris-Cl pH8. 0 lOmM, 1 mM EDTA) Ktt«Sr*a»U D 
NA^^r^fc, 

(2) thGADI [ISfO^^-^ttA 
t h G AD I iae^Sr^T^tft^f'i^^ -s^-KlffALfc. 

1) DNA9J»r<03R£ErF<0£ 5fcU c oR I (SIB5fitt») 

Ul<fc3DN A30B?r£fTofc 0 
DNAjg« (1. TNMRLfcfc©) 2 0m 1 

E c o R I (Sfifctfcfi) 2 " 1 
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RNa s e A (B^-^tfcR) 



1 n 1 



1 0 x H buffer (Sfi36tt«) 



1 0 m 1 



6 7^1 



£ff 1 0 0 it 1 



2) 0. 7%NuS i eve ™G TGT^o-^ (Sfiifitt«l) * 

*WM&fcfrV\ 2. 1 k b pf*j£<0DNA£SJ9fflU wCODNA^GENE 
CLEAN II™ (7-^-3 *>tt») SrfflV^-C»ftlttW#©ii5 fcDNAfcBJR 

3 ) D N A &l&*&tf pBluescriptll (^^7^ v 5 — ^tt!4) 

icecori -csiwr&jfcy >^{L^fTofc 0 

©EcoRI -ecO^Wrli, &T<&3R-CfTofc. 

pBluescriptll (ljig//» 1) 2 ft \ 

10 xH buffer 2 » I 

E c o R I 2 ft I 

#®7K H/il 



&£ia&3 7"C 

®*<D8L 2m 1 1M Tris pH8. 0£#D;t, 1 /i 1 Bacte 
rial Alkaline Phosphatase (SiBJfttfcK) 
6 5 "C-Cl^W^HLTt, 



2 0 » \ 
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L/C. 

©2) V'&btl1ZDKAb, @-?#&iXfcp B luescriptll^ W 

DNA ( (2) -eWRLfcfctt) 5 M 1 

pBluescriptll EcoRI SJWrfc (flltMllfctO) 1 m 1 



(2) -CfWLfcfc hGADI [^ALt^^-t **l* r ii*ttfc«^ 
»6«fc^r, E. col i]M109 = VffyW (£«iftttfi) 
U *±T?3 0#fS, 4 2tt4 5m *±T3frl«Rfc**fcl*. SOC# 
jfi9 0 0^1 ZMZ.. 3 7^ 1 <<**-*E. col i JM1 0 9 

HWAUrtc E. col i JM10 9Sr@«ltfc. 

tt*S, w<D t h G AD I iae«»ALfcli*«*.^*»«»»CSAD2 

miTi 1»3*> fc*K (SKttFERM P-l 5 7 6 2) U W8f 
9J!4BHIR*KfclMfLfc «K#* FERM BP-5 6 5 3). 

(4) )t£^C9&£6£?IJ<7)fc£ 
1) (3) TElftLfcE. c o 1 i JM1 0 9^LB*^*% (1 0 0 n g 
/mlTV^Uy, 0. ImMIPTG, 0. 0 0 4 % X - g a 1 fc* 
3 7fCl e^lBJ^HtfCo 



1 1 M 1 



*o*pf 2 0m 1 
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2) ^Jjifcnnr:-^^, 2 m 1 (1 0 
0Mg/ml7V^y^) Kit*, 3 7tTl 6^fRIJ§||Lfc 

3) ^<7>&, 1 2 0 0 0 r pm, 1 #IHJiS'fr#*t Magic 
Miniprep™ (^n^») K&V^y*? KDN AJWKfcEUKLfc. 

4) leJitZL^iDNA^DNAv—^^^^^^^y h 

AD I I Jta^-irO**n v?- (7-;M:*ft5t KD^toH It, fc^-? 
££-?7 3%, K«#T8 3%-efc5 0 **n^-fr*fl:, DINA 

SIS ver3. 0 (04^7 h^i7xy^7!J y^ttll) Wr^^A 

(5) 7 5 /&gfi?iJ<afc& 

(4) -?ifc£L7t£SE»lbs fchGADI I OT? /KEMIr^Lfc. 
T S /SfeE?'J$rE^i*^E?iJ#-§-3t^-ro 77 h G A D I I t n v*— 
(7-7 M^t^t hO*^ov^-) li8 5%Tfc5 0 

1 . ?y h G AD I I JtfirFroy'— tf^o y h^J 7 ]) ¥4 a 

GAD I If^ny h/N^7 r yy-<^-v'3^&iwJ:^»^f«r, 

[Current Protocols in Molecular Biol 
ogyj (1 9 8 7$. Greene Publishing Associa 
tes and Wi 1 e y-I n t e r s c i e n c eft) Ch a p t e r 4 

fflV^fip o 1 y A RNA^iti, ^fVT'/HCo* 5 0 0 n g t\ (DjEttffrJI 
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*OTEN«**7**©MW>Po 1 yA RNA^^fc^, Qftttfl 1 
(7)1. 2. -ClWLfclHilW^-CWPo 1 VA RNAt:ffi^fct00 2« 

(1) nfc&\2<Dl. 2. T'pBluescript I I _hfc<D*fcG AD I 

AGADI I ZftMLtz, 

(3) (2) -e»iLfcGADIIimGENE CLENE II™ 

(4) fflllUcGADI iaeH7^^7^KDNA7^'J>^-7 
h (x _ijy^_ 7 y^A|) SrfflV^T»&**RW#K«''\ a-P" d 
CTP (TTf-r-kK) ^r^gv^T 32 P — d C T P tSSc L 7t. G A D I I *e^7"n 

(5) (4) Tf£SL7t7'a-y£^-r, *i*]E#If»fc 7#J31fftf&ffl^ 

fwe«K:*api"*a»fc utgad i 

ZtiX. "9 G AD I ilfiff^s:^. »«fc3E1MHi»WW*W*k*« 

(6) ^tc % pic^^Mv^, millioi. 2-e«»tfcfF«K*^ 

GAD I ImRNA»/<yK©ttf^t. Hi 9, ^R^^GADI I 

ae^<D##«**#ji6n5ii:^*WLfc. GADI Iit€ 
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tz c LfrLK&b. Z<D%&Xlt, 9ffP»«ftltSr«»LTmRNA«rttai 
La»omRNA£ifl6Lfrrmtf&k&V\ 

(HJfilM4) GAD I I 
;£&^TfflV^5ifcB.3 L &x.{fcG AD I Ififi«?SrlM4-r5fc«>, XtF^tGAD I 
I St#«r#5fc«>lca*«*.*G AD I I mBWZUT<n «t 9 I' L-C»&Lfc. 
1. Iitfi^^^iUS 

(1 ) sa^&;t-<^*-ofm 

7>; hGAD I I »£tP£EI4 £3*S*i3 fc^^^SrSALfcp ET 3 

(DST, 2. TtfaRLfcGAD I I jt£^£*f A Lit p B 1 u 

esc r i p t I I # — PCR& (fCur rent protoco 
Is in molecular biologyj (Greene Publ 
ishing Associates and Wiley-Intersci 
ence, 1987) chapterl5 (CfS«) \Z «fc «3 , &tf>5£ ( 1 ) Stf^ 

(2) (D^msMfo-f^^^-^m^x. gad i i ite^coig-^^^-=>^ 

5' GAA TTC CCC ATG GCT GAC TCA AAA CC 
A CTC AGA A3' • • • 5£ ( 1 ) 

5' GCA CTG ACC AGA A AT GGC AC 3' 

• • (2) 

©aHiSftfcfce^&E c or i, s a c i xwmLxmmLit. 

(D&JK. GAD I iate^fcffALfcp B luescriptll ©GAD 
I I«fi^OC5fe«ffiilc#&1-6*«?«)»^S:Bg l I I-CWWLfc. 
^V/-77^^ht?»lbU^ S a c I "C§J»ftTite j f : ^^ , 9 UlLfc. 

®®tMW9 fflLfcfc^^TSOOWLfcjtfS^SrL i g a t i o n Pa 
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ck (0 **;-y«) ^v^-C*0»«RW»titt^*»t, GAD I 
®@4^t^f^^*ALfcpET3a^^EcoRK S 

ma i TM»irtfc«, fifty ymmmzftiKo 

©©f^LfcGADI iae?-fc(5)-CfW*nfc^^-t«r. Ligat 
ion Pack (B*^-^*) fc^T^OlHMMIfcfcfcV**!* Lfc. 

(2) GAD I I Jte^^^AW* 

GAD I I 16f«:ifl^^^7^'; KSr TMo 1 e c u 1 a r C 1 o n 

ing Second E d i t i o nj (Cold Spring Harb 

or Laboratory Press. 198 9) chapter 1 KE« 

2. GAD I I <D%& 

(D*ilWtfc^^5K^ilBL21 (DE3) P LysSl:IA 

(2) KWmTytfvyyiOO/ig/ml, ^P7A7i-=i-/W2 5 

OnmiDWO. 5Kftofc**t?I PTGtrO. 5 mMKfrfi «fc 5 fcttjfc, 
GAD I IOlHUWItrtTofc. 3»**J4. fULffofc (8 0 0m IX 5) . 

3. GAD I I <0f»» 

(1) 2S#rSJ&, Jl^»^«J:«9*ll*«:IsHRL, Lysis Buffer 
(lOmM Tris-HCl pH7. 9, 10% Glycerol, 
0. 5M NaCl, 0. 1% NP40, 5mM 2-Mercapto 
ethanol, ImM PMSF) i:»»Lfct4lC?y^^-> 3 V U 
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Beckman Optima XL-8 0SHSMJU 50. 2Tin-^-f 
1 8 0 0 rpm > 4^1? 1 5 #ffl»'fc#jHLfco 

(2) ^OgL ±.mZW0, 1MY^/-^ (pH7. 5) 10m 
MKfcSJ: 5£fln*., Ni-T#n-* (SftjgjUL *ryy») frJfli*T#* 

(3) fcKSftfcfc&O-g&S:, ZXSDSty^^T-tftfoS 
£L. 3#ffl*K* l f , "?#'Oi'LfcaL 1 0%SDS-PAGE«Ml:Wt, 
?v->-^<) })7> h^-T?ftfeLti::5, 5 6 kDttifill/^ K^mft, 

(4) ^tcftofcWRGADI (3) «blSl«HC2 X SDSt^ 
/<y7r--CMIL, 5mm^l0 1 0%SDS-PAGEW*ll:^l7, 
$MkT4k>f^* 4tCtO. 2 5MOKC 1 -C3 0 #|B1Sk&&fro 

(5) 5 6 kD#j£^e<Sfefe$ixfeBW^<V KSr* y 7 Hi 

(6) ^<>f *9 y KttSi<^^X^4 2 2iU^ hnjcJJ d — £ — 5x9 

±E©»fmj:0*fe;h;fcfi****GAD I I SEaK&fcfcW^S&tf* 

^T^^CGADI IftfcoaUfrDfcfcKlfcffl^fc. 

(3U6#J5) SGADI I8t#<&f£» 
1. ftGAD I IfitfcOtfsfi 

^I0H4t^»LtGAD I IlSf*: fAn t i bo d i e s A Lab 
oratory ManualJ (Cold Sprong Harbor L 
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aboratory, 1 9 8 8) c ha p t e r 5J CBtO«6CLfe#oT 
U ftGADI ltt#*f1*«Ui. 

2. ? 3L*$Vfv y h 

[Current protocols in molecular bio 
logyj (Greene Publishing Associates a 
nd Wiley-Interscience, 1987) chapterlt 

|2«co 77ft ! w L ^ o T*7 o /to 

(1) JHM*4-CflsS, ftfiitfcGAD I IlSfWny^y^y W 

(2) StGADI I«^^7>±©GADI IS6«i:&JE£ 
it/to ZWt LT7;v* !J 7t ^77 ^-^tlSSSJnfcfii^t^ I g Gft 
frfcEfc**- Sf,i:»7^*y7t^7r*-«Slt (N B 1\ BCID 

) t»6**, S££*7c. »*SrH6lc*-r. 0<F<Z>#^ 
tt«eft©^*«r*L. HMElikD-Cfc*. H*<0*PPtt* GADI liSf 
0;<yKCtttt*t. 5 6kDCGADI lifilO^K^H 

Ztl s :*ii»lttGAD I I WGADI i«e«iR«tSwfc^«Biii 
7c. 

^cu, mem^i ltftfcthGADi iae^e>#€>nfc«** 

t^GADI l£aft£*£fcfll^#*£££*^^ *^««««t#tt 
t h G AD I I fc. 

(H*6#J6) GADI I56|t(7>ffF0(O^»r-OfiJffi<7)^iil^rt 
(1) HJtWltfWU^lfftfa* (DEN«44*7 4rJJ) &tf!EftJrTS*S&«fc 

fc-eii-eftl g£5m 1 CD 2 x SDS sample buf ferW/t 
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>f X L tJk . 3 #ffl *V * 3 i: ^fP*j(^tt W^&^iE^ffF*iStttttti« ^ 

(2) ^WJ4-C^U/tGAD I I £1 2. 5%SDS-PAG 

(3) ^O^. Utte^l 5 Tf^lJl L/iMiG AD I I -Sr*:,, 
Hfclnfti •> 7tX77^- ftfctfi I g G}5t&£5 

SibK&T^y-^T^T? — (NBT, BCID 

#^*£^U #(4HkDTfc5 0 m^(D^Wn. GAD I I ®S5ftf>/<> 

t*i^ M^ujjfftf^iam-cwE^GAD i igeir^te^^5tK$^7t, -r 

(H&0»J7) GAD I I fce^a&ftW^^flltB 

Ra t MTN Blot™ (^-yf^K) £ 

«>fcffilR$ftTl**, 7y h4Hfi«tf>p o 1 yA RNA^o^Lt^7* 
7^-?fc5 0 :^)>y77^HMolecular Cloning Sec 
ond EditionJ (Cold Spring Harbor Labo 
ratory Press, 198 9) pp7. 3-7. 8 4 lC|E*<D#fc. & 
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tt**rB5Ki*r. GAD I I »e*ttlW, M 

($tt048) ftGADI lttfr<D&ti±-'}=zx* : '7 tl -y ^ 
«±0«r*J:0. jra*0*£lw#-3-CGADI Ilfif&VGADI I S3 

TCurrent protocol in molecular biol 
o g yj c h a p t e r 1 0 |ilE*<0**K:tto 1 ^ c * 

(1) H««4'CfW-f»«tfc»*«it*GADI OOmgSrl 0. 
%SDS-PAGEi:tS^ftt, B**-f K-tfc«0*5 KW«Wi 

ofCo ^yyy^lrTBS (20 mM Tris-HCl pH7. 5, 

150mM NaCD^U TBST (20mM Tris-H 

CI P H7, 5, l5 0mM NaCl, 0. 0 5% Tween20) 

(2) I»7 7hw«^U$i:^'M5:afiLt ^cojkffi 
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eittfe^sftfc^^^feAii, gad 1 1 sew^^fflicT i . ob*wk 
m&!ft^*i-^ofeo fcfc&ty^yyzmfTB st-c3Isj, ^lttbst- 

2®ifci*U JSfeV^, 7/^l)7t^77^-fIftfe5NBT > BCID 
(7*n £7/^ 'J 7t^7r?- tfHWft ( 1 0 OmM Tris-H 

CI pH9. 5, 10 OmM NaCl, 5 mM MgCl;) lOmlW 
n^fi6 6u K 33/i 1 gflLfc^K^T'^SrAiV £££&£fTo Ac, 

B1AI4, TEftyv h (Dltntt 7 UX'&nlftl&y v V (2«. HC 

C1SU 5 HCC2) tf>jki&£3%**AS 0 0 OfflFl£**L;fcJfc«: 

tn-enGAD i i sair£as£-£fc^** r ^? rB ? h 

fc* 0 HCC l&tfHCC 2^ * Jif JiOff*7 '/ h OifSrRfS * tfc ^~ 
WhZ 0 No rma 1 ttjEtt^y hOikff ^->-?*> So fcBH*, 

GAD I I S6f©/<y K£><£«£^U fcHfl^l:*:*^. ^¥££9, 
DENjfc-£7;&,Bfc0>ffFtf 9 y b^jfcitO-fcix^na^SiGAD I I £tfctf s *feffl 

81Blt, jE#7>y h<ajkfl|£3%**A$A'*JSiKKJ: 9 5 OffiP&tfl 0 0 

5/i^T5 0 0 Offrfttfl 0 0 0 Ofcfc#*LfctWrceftW£G AD I I 5 
&Rt£JS£-frfc!7^** V7a y h<D&%:Z&+^n VhZo HCCIlffi7 
y h<Dfaflt&ELfc£-£1ZU-y?hr) , Norma 1 It ]E fit 7 ? hZ>ik?*£5l£ 
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s-e-fcu-y-cfc*. xm*. gad i iaen^y 

*(Off*7 -7 M^jMTett, 1 0 0 0 0«fc**LfcWSh?t>ttG AD I I 

?y K7)jfcfl|«r3%^^5^-?1 0 0 0*l:«!tfc«fc*n^GAD I 
I 5Qff S^**^ 0 >;/ H0>8*$r*i"9*"C*>5. HCCIi, 

SiS^Scfc^l". Norma 1 ttiE*? JX hOJlL»«rR*&**fc 

fcBiri, GAD I l«e»O^^KOtt«S:*-t*. DENS** 

a2 |i, lEft^y hWifti:DEN^7*^Wjt77 h (T^ftS: 3 %* 
^i;v^l 0 0 0«AV2 0 0 0«fc**Lfc»W*WeilGAD I I * 
filtfcRJSS-SfcP***^ 0 * KOJt*«r*rWC*>*. 1 00NS.I52 

0 0Nll^H-eiijE^7 y h<^JfiLft?r 1 0 0 0f*&tf 2 0 0 OfflFfcfcfcLfctW 

1 0 0TS.152 0 0 Tli^rix^ixlff*^ s> h^fff* 

1 0 0 0«FX^2 0 0 0ffiHJ:*IRtft:K»«:K*&**fct>«)-C*»5. Ptt. 
f^=yl>n-/VtlT, Htt^j5t?W»LfcgtGAD I l3t**»*«— 
A*t**»&3*fc *8Jtt, GAD I i«fi»©/<yK«Mfc«* 

GAD I ItfcflttS«*fc*ffi*iV ]E^7-y h^Jkfff^O^GAD I I 

frnttmRMi^T-e**- t^jofc. o*o. fetGADi isaftft^t 
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Zktf%&t7H£tltz 0 $<bK N ftGADI IfcteriS, JJffcy y hOjfiL*«*»t?tt 
-7 h W ifcft *0 Kit 93 5 i b t^^fl1t 0 Z. 

CDZttt. M^GADI l&&W£m^1Zt=x*y7vv Me*!?, K 
J^ftftSJSfcflJ/BLT, ff*5yh-e*5lW5iSGADI I ttfrtrfcttl"* 

h^^ftWotk ^lifelGADI IS&9T (fci*.tf, tMGA 

Lfc.fc3U:, fc Mc:fcV*-Cfc GAD I I it£^tt¥KtlS]££;ft 

r*S?J, t MUo^TjnGAD I I 6tft£&ffi1-5 r <b \ZX 9 t h^0O|g{E* 

^mx* y^n y F&iiJ; <9 , y NOJfiLflfftwttG AD I I §£tt#i s 

#£-f-5^ ttmmZtitz. GAD I I iSpO-yw^K^HJeSiiS- t 

t)flfe^£ftfc. iJxbJ:9» GAD I I^y^-MwS^U StJSfiifrR^Sr^J 
JBLTftGAD I I eSffitt&EL I SA*"C«|lit5:i*Wfc5i:W 4 
ofc. EL I SAfco&fm. 0J;itf, #T<B#*-CfT*.liJ:v\ 

fctGAD I mMtil-EL I SAft 

(1) 3«t«4-C^«-«»tfcia**^«:GADI ISSST^PBSiri 0 M 

(2) MAT 7* h^Jfifc&tfJfffc?-;' hOJfii*t£> 3%^^A^^t^ft?? 

(5) LT't-tti/y—etW&Ztlfclfi?? H I gGl5t# (CA 

L T AGtt«t OBIA) #^x^«r P B S"C3 H**t*i. 

tf*ft** (100 mM citrate buffer 
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P H 4. 0, 0. 0 0 6%H 2 O, 0. 3mg/ml ABTS) Sr^M 
ftR«*fri\ 1. 5%^*!>W»««r»«K** fltJtLfc - 415 
n m 

AD I lR*^Tt>K^yfELI SAStt^lTfcS. 
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E^iJO^^ : 5 0 6 
h a is— : g&Hfc 

Met Ala Asp Ser Lys Pro Leu Arg Thr Leu Asp Gly Asp Pro Val Pro 

15 10 15 

Val Glu Ala Leu Leu Arg Asp Val Phe Giy lie Val Val Asp Glu Ala 

20 25 30 

He Arg Lys Gly Thr Asn Ala Ser Glu Lys Val Cys Glu Trp Lys Glu 

35 40 45 

Pro Glu Glu Leu Lys Gin Leu Leu Asp Leu Glu Leu Gin Ser Gin Gly 

50 55 60 

Glu Ser Arg Glu Arg He Leu Glu Arg Cys Arg Ala Val lie His Tyr 
65 70 75 80 

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu Phe Ser Gly 

85 90 95 

Leu Asp Pro His Ala Leu Ala Gly Arg lie He Thr Glu Ser Leu Asn 

100 105 110 

Thr Ser Gin Tyr Thr Tyr Glu He Ala Pro Val Phe Val Leu Met Glu 

115 120 125 

Glu Glu Val Leu Lys Lys Leu Arg Ala Leu Val Gly Trp Asn Thr Gly 

130 135 140 

Asp Gly Val Phe Cys Pro Gly Gly Ser lie Ser Asn Met Tyr Ala He 
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145 150 155 160 

Asn Leu Ala Arg Phe Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu 

165 170 175 

Arg Ala Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr 

180 185 190 

Ser lie Thr Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val 

195 200 205 

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met He Pro Glu Asp Leu 

210 215 220 

Glu Arg Gin He Ser Leu Ala Glu Ala Glu Gly Ser Val Pro Phe Leu 
225 230 235 240 

Val Ser Ala Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu 

245 250 255 

Asp Ala He Ala Asp Val Cys Gin Arg His Gly Leu Trp Leu His Val 

260 265 270 

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Arg Thr His Arg His 

275 280 285 

Leu Leu Asp Gly He Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His 

290 295 300 

Lys Leu Leu Ala Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Arg Asp 
305 310 315 320 

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gin Ala Ser Tyr Leu 

325 330 335 

Phe Gin Gin Asp Lys Phe Tyr Asn Val Ala Leu Asp Thr Gly Asp Lys 

340 345 350 

Val Val Gin Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met 
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355 



360 



365 



Trp Lys Ala Gin Gly Gly Gin Gly Leu Glu Trp Arg He Asp Gin Ala 

370 375 380 

Phe Ala Leu Thr Arg Tyr Leu Val Glu Glu He Lys Lys Arg Glu Gly 

385 390 395 400 

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe 



Val Pro Pro Ser Leu Arg Gly Lys Lys Glu Ser Pro Asp Tyr Ser Gin 

420 425 430 

Arg Leu Ser Gin Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Lys 

435 440 445 

Gly Thr Met Met lie Gly Tyr Gin Pro His Gly Thr Arg Ala Asn Phe 

450 455 460 

Phe Arg Met Val Val Ala Asn Pro He Leu Val Gin Ala Asp He Asp 
465 470 475 480 

Phe Leu Leu Gly Glu Ala Gly Ala Ser Gly Pro Gly Pro Val Ser Cys 

485 490 495 

Phe Leu Ser Leu Pro His Pro Ser Ser Ala 



£FJ<Z>&$ : 2 1 2 1 

e?ij<d© : mm. 

: c DNA to mRNA 



405 



410 



415 



500 



505 
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mm 

CGCGCTCTGA ACCCGTCGTC TGAACCCTCT CTGAACCTTC CTGAAGCTGG AAGATTTCAC 60 

CCTG ATG GCT GAC TCA AAA CCA CTC AGA ACC CTG GAT GGG GAC CCT GTG 109 

Ca GTG GAG GCT TTG CTC CGG GAC GTG TTT GGG ATT GTC GTA GAT GAG 157 

GCC ATT CGG AAG GGG ACC AAT GCC TCT GAG AAG GTC TGC GAA TGG AAG 205 

GAG CCT GAA GAG CTC AAG CAG CTG CTG GAC TTG GAG CTG CAG AGC CAG 253 

GGC GAG TCT AGG GAG CGG ATC CTG GAG CGC TGC CGG GCT GTG ATT CAT 301 

TAC AGT GTC AAG ACT GGT CAC CCC CGG TTC TTC AAC CAG CTC TTC TCA 349 

GGA TTA GAT CCC CAT GCT CTG GCC GGG CGC ATC ATT ACG GAG AGC CTC 397 

AAT ACC AGC CAG TAC ACA TAT GAG ATT GCC CCC GTG TTT GTG CTC ATG 445 

GAA GAG GAG GTG CTG AAG AAA CTC CGT GCC CTT GTG GGC TGG AAC ACT 493 

GGG GAT GGG GTC TTC TGT CCT GGT GGT TCC ATC TCT AAC ATG TAC GCC 541 

ATA AAC CTG GCC CGC TTT CAG CGC TAC CCA GAC TGC AAG CAG AGG GGC 589 

CTC CGG GCC CTG CCA CCC TTG GCC CTC TTC ACT TCA AAG GAG TGC CAC 637 

TAC TCC ATC ACC AAG GGA GCT GCT TTT CTG GGA CTT GGC ACC GAC AGT 685 

GTC CGA GTG GTC AAG GCT GAT GAG AGA GGG AAG ATG ATC CCT GAG GAT 733 

CTG GAG AGG CAG ATC AGT CTG GCA GAG GCT GAG GGC TCG GTG CCA TTT 781 

CTG GTC AGT GCC ACC TCT GGT ACC ACC GTG CTA GGG GCC TTT GAC CCC 829 

CTG GAT GCA ATT GCC GAT GTT TGC CAG CGT CAC GGG CTG TGG TTA CAC 877 

GTG GAT GCC GCC TGG GGT GGG AGC GTC CTG CTG TCC CGG ACA CAC AGG 925 

CAT CTC CTG GAT GGG ATC CAG AGG GCT GAC TCC GTG GCC TGG AAC CCT 973 

CAC AAG CTT CTC GCC GCG GGG CTG CAG TGC TCT GCT CTT CTT CTC CGG 1021 

GAC ACC TCG AAC CTG CTC AAG CGC TGC CAC GGG TCC CAG GCC AGC TAC 1069 

CTC TTC CAG CAA GAC AAG TTC TAC AAC GTG GCT CTG GAC ACC GGA GAC 1117 

AAG GTG GTG CAG TGT GGC CGC CGC GTG GAC TGT CTG AAG CTG TGG CTC 1165 

ATG TGG AAG GCG CAG GGT GGG CAA GGG CTG GAG TGG CGC ATC GAC CAG 1213 
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GCC TTT GCT CTC ACT CGG TAC TTG GTG GAG GAG ATA AAA AAG CGG GAA L 

GGA TTT GAG TTG GTC ATG GAG CCC GAG TTC GTC AAC GTG TGC TTC TGG II 

TTT GTG CCT CCC AGC CTG CGG GGG AAG AAG GAG AGC CCA GAT TAC AGC 1! 

CAG AGG CTG TCT CAG GTG GCC CCT GTG CTC AAG GAG CGC ATG GTG AAG 1' 

AAG GGA ACC ATG ATG ATC GGC TAC CAG CCC CAT GGG ACC CGG GCC AAC h 

TTC TTC CGA ATG GTG GTG GCC AAC CCC ATA CTG GTC CAG GCC GAT ATA 1! 

GAC TTC CTT CTG GGC GAG GCT GGA GCG TCT GGG CCA GGA CCT GTG AGC 1! 

TGC TTC CTC TCT CTG CCC CAC CCA AGC TCT GCA TAA GCTCCTG GGTTCCCAAA 1( 

AGCGACCTTT CTAGGAAACA GTGGCCTTGA CTGTGTGAGC CCCCACACAC TAACTCTCCT 1( 

AGCTAAGTAT TGGCTGCCAG ACGGTGTCTA AGCACACTAC AGTCTGTTCT TACGAAATGT 11 

GaTCTTTTA AGTCGGTCAT AGTGGTACAC ACCGTTAATA CCAGCACTGG GGAGGCAGAG 1' 

GCAGACACAA GCAGATCTCT TGAGTTTGAG GCCAGCCTGG TCTACAGAGC TGGCCTACAC U 

AGAAAAAAAA CCTGTCTCAA AAAAAAAGAA AGGAAGGAAG AAAGAAAGGA AAAGAAAGAA 1< 

ATATTTTTCA TTAAGATTAT GTCTATAAAA AATTGTTATT AATATGAGAG ATATGGTACG 1< 

ATGTATTAAG AAAGCTAGAT ATGGGGGTTG GGGATTTAGC TCAGTGGTAG AGCCCTTGCC 2( 

TAGGAAGCGC AAGGCCCTGG GTTCGGTCCC CAGCTTCGAA AAAAAGGAAC CACAAAAAAA 2( 

ACGGCCCGCT CTAGAACTAG TGGATCCCCC GGCCTGCAG 2] 

E?iJ#^ : 3 
&n<D&£ : 4 9 3 

Met Ala Asp Ser Glu Ala Leu Pro Ser Leu Ala Gly Asp Pro Val Ala 

15 10 15 
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Val Glu Ala Leu Leu Arg Ala Val Phe Gly Val Val Val Asp Glu Ala 

20 25 30 

He Gin Lys Gly Thr Ser Val Ser Gin Lys Val Cys Glu Trp Lys Glu 

35 40 45 

Pro Glu Glu Leu Lys Gin Leu Leu Asp Leu Glu Leu Arg Ser Gin Gly 

50 55 60 

Glu Ser Gin Lys Gin He Leu Glu Arg Cys Arg Ala Val He Arg Tyr 
65 70 75 80 

Ser Val Lys Thr Gly His Pro Arg Phe Phe Asn Gin Leu Phe Ser Gly 

85 90 95 

Leu Asp Pro His Ala Leu Ala Gly Arg He He Thr Glu Ser Leu Asn 

100 105 HO 

Thr Ser Gin Tyr Thr Tyr Glu He Ala Pro Val Phe Val Leu Met Glu 

115 120 125 

Glu Glu Val Leu Arg Lys Leu Arg Ala Leu Val Gly Trp Ser Ser Gly 

130 135 140 

Asp Gly He Phe Cys Pro Gly Gly Ser He Ser Asn Met Tyr Ala Val 
145 150 I 55 160 

Asn Leu Ala Arg Tyr Gin Arg Tyr Pro Asp Cys Lys Gin Arg Gly Leu 

165 170 175 

Arg Thr Leu Pro Pro Leu Ala Leu Phe Thr Ser Lys Glu Cys His Tyr 

180 185 190 

Ser He Gin Lys Gly Ala Ala Phe Leu Gly Leu Gly Thr Asp Ser Val 

195 200 205 

Arg Val Val Lys Ala Asp Glu Arg Gly Lys Met Val Pro Glu Asp Leu 
210 215 220 
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Glu Arg Gin lie Gly Met Ala Glu Ala Glu Gly Ala Val Pro Phe Leu 
225 230 235 240 

Val Ser Ala Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu 

245 250 255 

Glu Ala He Ala Asp Val Cys Gin Arg His Gly Leu Trp Leu His Val 

260 265 270 

Asp Ala Ala Trp Gly Gly Ser Val Leu Leu Ser Gin Thr His Arg His 

275 280 285 

Leu Leu Asp Gly He Gin Arg Ala Asp Ser Val Ala Trp Asn Pro His 

290 295 300 

Lys Leu Leu Ala Ala Gly Leu Gin Cys Ser Ala Leu Leu Leu Gin Asp 
305 310 315 320 

Thr Ser Asn Leu Leu Lys Arg Cys His Gly Ser Gin Ala Ser Tyr Leu 

325 330 335 

Phe Gin Gin Asp Lys Phe Tyr Asp Val Ala Leu Asp Thr Gly Asp Lys 

340 345 350 

Val Val Gin Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met 

355 360 365 

Trp Lys Ala Gin Gly Asp Gin Gly Leu Glu Arg Arg He Asp Gin Ala 

370 375 380 

Phe Val Leu Ala Arg Tyr Leu Val Glu Glu Met Lys Lys Arg Glu Gly 
385 390 395 400 

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Cys Phe Trp Phe 

405 410 415 

Val Pro Pro Ser Leu Arg Gly Lys Gin Glu Ser Pro Asp Tyr His Glu 
420 425 430 
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Arg Leu Ser Lys Val Ala Pro Val Leu Lys Glu Arg Met Val Lys Glu 

435 440 445 

Gly Ser Met Met lie Gly Tyr Gin Pro His Gly Thr Arg Gly Asn Phe 

450 455 450 

Phe Arg Val Val Val Ala Asn Ser Ala Leu Thr Cys Ala Asp Met Asp 
465 470 475 480 

Phe Leu Leu Asn Glu Leu Glu Arg Leu Gly Gin Asp Leu 
485 490 

g£^J05$ : 1 9 2 6 
£?1J<7)S : ft* 
&<D& ■ 

S^KDim ■ cDNA to mRNA 

CGGCGCGCCT GTAATCCCAG CACTCTGGGA GACCGAGATT CTTGGTTGAT GCAAATCAAA 60 

TAGAGATCCT G ATG GCT GAC TCA GAA GCA CTC CCC TCC CTT GCT GGG GAC 110 

CCA GTG GCT GTG GAA GCC TTG CTC CGG GCC GTG TTT GGG GTT GTT GTG 158 

GAT GAG GCC ATT CAG AAA GGA ACC AGT GTC TCC CAG AAG GTC TGT GAG 206 

TGG AAG GAG CCT GAG GAG CTG AAG CAG CTG CTG GAT TTG GAG CTG CGG 254 

AGC CAG GGC GAG TCA CAG AAG CAG ATC CTG GAG CGG TGT CGG GCT GTG 302 

ATT CGC TAC AGT GTC AAG ACT GGT CAC CCT CGG TTC TTC AAC CAG CTC 350 

TTC TCT GGG TTG GAT CCC CAT GCT CTG GCC GGG CGC ATT ATC ACT GAG 398 

AGC CTC AAC ACC AGC CAG TAC ACA TAT GAA ATC GCC CCC GTG TTT GTG 446 

CTC ATG GAA GAG GAG GTG CTG AGG AAA CTG CGG GCC CTG GTG GGC TGG 494 
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AGC 


TCT GGG 


p a p 

GAC 
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ATP 
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TGA GCCTTCTCTG TCTTGCTGCC GGCCTTGATA CCACCCCTCA CCCGCAGAGT 1603 

CACTGCATTC CCTCCCAGCC TTTGAGGCCG GGTGCAGTGG CTCACGCCTG TAATCCCAGC 1663 

ACTTTGGGAG GCCGAGGCGG GTGGATCACT TGAGGTCAGG AGTTCGAGAC CAGCCTGGCC 1723 

AATAAGGTGA AACCCTGTCT CTACTAAAAA TACAAAAATT AGCCGAGCAT GGTGGCCTGT 1783 
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GCCTGTAAAC CCAGCTACTC AGGAGGTTGG GGCAGAATTG CTTGAACCCA GGGGGCAGAG 
GTTGCAGTGA GCCGAGATTG CACCCCTGCA CTCCAGGCTG GGCAACAGTA CGAGACTCTG 
TTCCAAAAAA AATAAAAAAG CCG 
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